PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61M 15/00 



Al 



(11) International Publication Number: WO 95/31238 

(43) International Publication Date: 23 November 1995 (23.11.95) 



(21) International Application Number: PCT/GB95/01102 

(22) International Filing Date: 16 May 1995 (16.05.95) 



(30) Priority Data: 

9409852.2 



17 May 1994 (17.05.94) 



GB 



(71) Applicant (for all designated States except US): CAMBRIDGE 

CONSULTANTS LIMITED [GB/GB]; Science Park, Mil- 
. V ton Road, Cambridge CB4 4DW (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): EASON, Stephen, 
William [GB/GB]; The Priory, Half Moon Lane, Redgrave, 
v Diss, Norfolk UP22 1RX (GB). CATTERALL, Clive, 
Patrick, Ashley [GB/GB]; 1 Prince Christian Cottages, 
Manor Road, Wantage, Oxfordshire OX12 8NB (GB). 
CLARKE, Roger, William [GB/GB]; 36 Parlour Close, 
Histon, Cambridge CB4 1XP (GB). 

(74) Agent: KEITH W NASH & CO.; Pearl Assurance House, 90- 
92 Regent Street, Cambridge CB2 1DP (GB). 



(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH, 
CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IS, JP, KE, 
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN, 
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
TJ, TM, TT, UA, UG, US, UZ, VN, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG), AIUPO patent (KE, MW, SD, 
' SZ, UG). 



Published 

With international search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: POWDER INHALER 
(57) Abstract 

; A device for dispensing single doses of powdered medicament has a housing (304) 
for holding a container (342) which has a number of sealed apertures (344) containing 
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piercing member, such as a pin (328), which can be inserted into a selected aperture to 
break its respective seals. The configuration and movement of the pin (328) are such that 
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POWDER INHALER 

Field of the Invention 

>.■■•. This invention relates to dispensing devices, in particular 
•devices for dispensing single doses of a medicament, and to a 
cartridge for use in such a device. 

Background to the Invention 

; It Is known to treat certain respiratory problems, particularly 
asthma, with a pharmacologically active compound which is in 

• a finely divided particulate form, and which is administered 
by inhalation. One known inhaler for dispensing such material 

v is : :shown in UK Patent specif ication No GB2178965 (Glaxo Group 
V Limited), and comprises a circular carrier which includes a 
number of blisters in each of which a respective dose of 

• ; ; material is encapsulated. When a dose is to be administered, 

a user moves a slider which operates indexing means for 
bringing the blisters in succession into registry with an 
airway. The user then pivots a separate handle which ruptures 
the blister in registry with an ; airway to allow the medicament 
therein to be self administered by the user inhaling through 
: a mouthpiece which communicates with the airway. 

However, if a user operates the piercing and indexing 
mechanisms a number of times without inhaling through the 
: \jm6\iihpL^ce : r ' medicament can build up in the airway which, results 
■ : , in the user taking too large a dose when he or she next inhales 
Von the mouthpiece. . 

In addition, the need to operate the indexing means and the 
'•'■V piercing mechanism separately can make the device awkward to 
use'. '' \ . "■'■r---.-- I : : . >. : 
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Summary of the Invention ■ 

According to a first aspect of the invention,- there is provided 
a device for dispensing single doses of a finely divided solid 
medicament from a container having a plurality of apertures, 
each of which holds a respective one of said doses and is 
sealed by two opposed seals/ the device comprising a housing 
for holding the container , the housing having an outlet and an 
airway which communicates with the outlet and being configured 
to allow the container to move relative thereto to bring . each 
aperture in succession into registry with the airway, wherein 
the device includes a piercing member moveable from a retracted 
position in which it is positioned clear of the apertures, into 
an extended position in which it extends through an aperture, 
said movement causing the piercing member to rupture first one 
and then the other of the opposed seals, whilst expelling 
substantially no medicament from that aperture, -.V 

Thus, if the user operates the device to pierce the seals of 
an aperture , but then does not inhale through the mouthpiece 
when that aperture is in registry with the airway, the material 
will tend to remain in the aperture. That material will not 
subsequently reach the mouthpiece when a dose is being 
administered from another aperture since the first said 
aperture will by then no longer be in registry with the airway. 

Preferably, the piercing member comprises a pin which may to 
advantage be hollow. .In the latter case , , the forward end of 
the pin is preferably so shaped as to create in the seals flaps 
which can hinge away from their respective aperture to allow 
the contents of that aperture to be discharged. : The housing 
may to advantage include., means which hinge the flaps back 
towards the aperture as it is moved out of registry, with the 
airway , thus . further reducing the tendency for any remaining 
material in that aperture not to be subsequently expelled. / 

^cljf the pin is hollow, it preferably has an axial slot at its 
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forward end so that the forward end of the pin is substantially 
c-shaped, when the pin is viewed end on. 

The device conveniently includes indexing means for bringing 
each aperture in succession into registry with the airway and 
a common actuating member linked to both the indexing means and 
to piercing means for extending and retracting the pin so that 
manipulation of the actuating member by the user both operates 
the indexing means and ruptures the seals of an aperture. 

The common actuating member thus facilitates the operation of 
the device. 

Preferably, the pin is so positioned as to rupture the seals 
of an aperture while the latter is in registry with the airway. 

According to a second aspect of the invention/ there is 
provided a device as aforesaid and a container having a 
plurality of sealed apertures, each holding a respective dose 
of medicament, the container being held within the housing of 
the device and being moveable to bring each aperture in 
succession into registry with the airway and the piercing 
member being operable to rupture the seals of each aperture 
whilst expelling substantially no. medicament therefrom. 

Preferably, the apertures are all sealed by two opposing pieces 
df sheet material bonded to the container. ' 1 

Preferably, where the piercing member is operable to create 
said flaps in the sheet material, each aperture is flattened 
in the region where the hinges for the flaps are formed. - : 

It has been found that this reduces the amount of residual 
material left in an aperture after the respective dose has been 
dispensed; and thus reduces Waste.-;:. 

The container may be constituted by a substantially flat plate, 
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or may be cylindrical. : 

Where the container is cylindrical, the actuating member 
p r e f e r ab 1 y c bmp rises : a rotary member, rotation of which 
alternately causes the indexing means to rotate the container 
within the; device and the pin to break the seals of an 
aperture. 

Preferably, the device includes stop means for defining the 
maximum extent of allowable rotation of the rotary member .. 

Conveniently, rotation of the rotary member from one to the 
other of the two positions defined by the end stops causes the 
pin to pierce, a seal/ whilst rotation of the rotary member in 
the opposite sense into said one position causes the indexing 
means to rotate the container. 

The indexing means preferably comprises a ratchet action 
mechanism operable to rotate the container in one sense only 
in response to reciprocating rotation of the rotary member. 

Preferably, with -a cylindrical container -loaded into .the , 
device , the pin is situated in use within the volume defined 
by the inner periphery of the container . 

Preferably, the indexing means is connected to the - rotary 
member through lost motion means , so arranged sb as to prevent 
the indexing : means moving the tubular container while the 
piercing member is being inserted into and/or withdrawn from 
a compartment. 

Preferably, the rotary member is connected to a shaft which is 
•in; turn connected to the pin through linkage means comprising ; 
a crank arm pivotally attached to the pin so that the rotation 
of the shaft causes substantially linear motion of the pin. 

The invention also lies in a cartridge for use in a device as 
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/.:.■:■::] "•. \ ,; • ,>;; ; ;.-/;.v ■ ■ •..••.:\ : 5-' /v. ... v . ' ' ■ •;. • . ;,: . . 

aforesaid, the cartridge comprising a container for containing 
said doses , and may incorporate at least one of said piercing 
and indexing means . . . • 

The invention also lies in a device for dispensing single doses 
of a powdered medicament from a container having a plurality 
of sealed compartments, each containing a respective dose of 
medicament to be discharged through an outlet passage of the 
device, the device comprising indexing means operable to bring 
the outlet passage and successive compartments into registry 
with each other, and piercing means operable to break the seal 
on each compartment in succession, to enable material to be 
discharged therefrom , wherein the piercing means and indexing 
means are connected to a common manually operable actuating 
member, by means of which both the piercing means and the 
indexing means are operated. 

The common actuating member enables the device to be of a 
.relatively compact design, and allows the device to be used 
more easily than would be the case if, for example, a separate 
actuating member were required for each of the indexing means 
and the piercing means. 

Brief description of the drawings 

The invention will now be described by way of example only, 
with reference to the accompanying drawings , which show two 
embodiments of dispenser in accordance with the invention, one 
of which has a cartridge assembly (which includes a tubular 
container) mounted within a housing, and in which; : : 

Figure 1 is a partially cut away isometric view of the first 
embodiment of dispenser; 

Figures 2-5 are exploded isometric views of various components 
of the cartridge for that dispenser; 
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Figure 6 shows the cartridge when assembled; ;/ 

Figure 7 is a diagrammatic partially exploded view of the 
cartridge and the housing; 

Figure 8 A-8F are diagrammatic sectional views illustrating the 
operation of part of the device , at various stages during cycle 
of operation of the device; 

Figures 9A-9F are sectional views illustrating the operation 
of other parts of the device at corresponding stages in the 
operating cycle thereof ; } 

Figures lOA-lOH are simplified. diagrams showing various stages 
of a method of making a tubular container; ;i 

Figures 11A-11E show components of an alternative type of 
tubular container which can be filled by the method illustrated 
in Figures 12A-F , Figure 13 .. showing the container when 
assembled ; " 

Figure 12 is a diagrammatic sectional side view of apparatus 
for filling the containers shown in Figures 10 and 11, in the 
course of one stage of the method; 

Figure 13 shows the apparatus of Figure 12 when being used to 
seal one side of the container, in accordance with a subsequent 
method step; • 

Figure 14 is a sectional side view of the second embodiment of 
dispenser; \ • 

Figure ;15 is a side view of a component of both embodiments of 
dispenser;, ^ - 

Figure 16 is an end view of the component shown in Figure 15; 
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Figures 17A and 17B show a container for use with the dispenser 
in third angle projection; 

Figure 17C shows a part of the container as shown in Figure 17A 
to an enlarged scale; 

Figures 18-22 are views which correspond to Figure 14 and which 
show the dispenser (with a container therein) at various stages 
in its cycle of operation; and 

Figure ; 23 is an exploded perspective view of the second 
embodiment, showing a slight modification to a part thereof. 

Detailed description 'VV-': 

With reference to Figure T, the inhaler comprises a housing 100 
which has a generally cylindrical portion ' and which is 
connected at its lower end to a mouth piece 102 extending 
substantially radially to the main body of the housing 100. The 
opposite end of the housing 100 includes a rotary member in the 
form of a cap 104 rotatably mounted on the rest of the housing 
100 . The cap 104 incorporates a window 106 through which a 
cartridge 108 contained within the body 100 can be viewed. 

With reference to Figures 2 to 5, the cartridge 108 comprises 
a hollow cylindrical core 110 which has a reduced diameter 
upper portion 112 in which there is provided an upper aperture 
114 and an integral tang 116. The core 110 also includes a 
lower portion 118 which is of a larger diameter than the 
portion 112 , . and which defines an annular shoulder 120 • where 
it meets the portion 112 .The portion 118 includes ah external 
screw thread 122 , a radial aperture 124 . in its upper region,' 
and two axially extending lower lugs 126 and 128 . V."-- 

The core 110 accommodates a vertical shaft 130, the upper part 
of which' protrudes through the aperture" 114 . ■ The top of the 
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shaft 130 includes a slot 132 for engaging a protuberance 136 
ph the underside of the top of the cap 104 so as to provide a 
^rotationai key between the shaft 130 and the cap 104. The 
bottom of the shaft 130 is provided with a radial crank arm 138 

; which incorporates a radial slot 140 which slidably engages a 
boss 142 connected to a pin 144 po s i t ioned above a p 1 ate 146 . 
The pin is in registry with an aperture (not shown) in the case 

; 1 spaced from the aperture 124. 

•The plate 146 is, with the cartridge assembled , attached to the 
interior of the core by suitable means ( not shown) , and the pin 

. ;l4 ^ v and P late I 46 include guide means ( not shown ) so arranged 
that rotation of the shaft 132 causes axial motion of the pin 
144. With reference to Figure 3, the shoulder 120 supports a 
sleeve 150 which is rotatably mounted on the core 110 arid which 
surrounds the upper part 112 . 

The sleeve 150 includes internal longitudinal serrations 152 
.and two diametrically opposed sets of external longitudinal 

;0ribs;-154;';and' 156. \ -y\ , :: : '.\yr . 

With reference to: Figure 4, the medicament to be dispensed is 
contained in a tubular container 158 which has side walls which 
include a numbe r of helically arranged radial through bores 
such as 15 9 (Figures 1 and 9) , each of which contains a 
respective dose of material. The internal and external surfaces 
of the side walls are coated with corresponding sheets of a 
v laminated foil which seals both ends of each bore . 

The core 110 extends through the centre of the cohtainer 158 
which includes a lower end cap 160 having a part helical groove 
(not shown) for engaging the thread 122 , and an upper cap 1 62 
.which includes two diametrically opposed sets of slots 164 and 
166 which engage the sets of ribs 154 and 156 to provide a 
rotational key between the sleeve 150 and the container 158 . 

The upper portion of the shaft 130 includes a shoulder 133 
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which supports a ratchet member 168 which is rotatable with 
respect to the shaft 130. The ratchet member 168 includes an 
upper boss 170 which engages in an arcuate track 172 (Figure 
7) in the underside of the cap 104 to provide a lost motion 
connection between the cap 104 and the ratchet member 168 . 

As is illustrated in Figure 7/ the cap 104 is removable from 
the rest of the housing 100 to enable the assembled cartridge 
108 to be inserted into the housing 100 until the lower lugs 
126 and 128 of the core 110 engage in corresponding sockets 
1.74, 176 (Figure 1 ) in the bottom of the housing 100 to provide 
a rotational key between the core 110 and the housing 100. 

As is illustrated in Figure 7, the housing 100 includes an 
upper rebate 178 which cooperates with a downwardly projecting 
lug (not shown) in the cap 104 to provide stops which define 
the limits of allowable rotational movement of the cap 104 
relative to the rest of the housing 100. 

The lugs 126 and 128 space the lower end of the core 110 from 
the housing 100, thereby enabling the interior of the core 110 
to communicate with an air inlet 180 provided in the underside 
of the mouthpiece 102, which includes an air outlet 182 
partitioned f rom the inlet 180. The container 158 is spaced 
from the housing 100 so as to provide an outlet passage between 
vertical inner ribs 18 2 and 184 (Figure 8a) which communicates 
with the' outlet 182. 

Thus the inhaler includes an airway, indicated by the marked 
arrows, extending from the air inlet 180 up through the core 
110 , through the aperture 124 and a dose containing 
through-bore in registry therewith and then through the outlet 
passage down to the outlet 18 2 . In order to take a dose ;of 
medicament from the inhaler, the user must rotate the; cap 104 
from one to the other of its end positions and back again, 
causing the pin 144 to rupture the foil seal for a through bore 
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and causing the through bore subsequently to be moved into 
registry with the outlet passage. This operation will now be 
described in greater detail With reference to Figures 8A-8F, 
and ' F igur es " 9A-9F - 

Figure 8 A shows the dispenser in a initial condition in which 
the pin 144 is retracted and all the compartments are sealed. 
Rotation of the knob 104 in a clockwise direction ^s indicated 
by the arrow 184 of Figure 8B causes a corresponding rotation 
of the shaft 1 3 0 which , in - turn, rotates the crank arm 138 so 
as to extend the pin 144 until it penetrates the inner seal of 
a cavity 186 (Figure 9B) . During this process , the slot 172 
travels relative to the pin 170 so as to; prevent rotation of 
the ratchet member 168 until the pin 170 engages the trailing 
end of the slot 172 .Further rotation of the knob 104 in the 
same direction then also causes a corresponding rotation of the 
member 168 which can rotate relative to the sleeve 150 in a 
clockwise direction only .As this happens , the engagement of 
the tang 116 with the serrated inner edge of the sleeve 150 
prevents the latter from rotating in an anticlockwise 
direction. When the limit of allowable clockwise rotation is 
reached, the member 168 is in the position shown in Figure 8C 
and the pin 144 is in the position shown in Figure 9C in which 
it extends through and beyond the bore 18 6 so as to pierce both 
inner and outer seals .]'■:.//';':.'■■, 

The knob 104 is then rotated in the opposite direction as shown 
; in Figure 8d, causing the pin 144 to be withdrawn f rom the bore 
18 6 . During the withdrawal of the pin 144, the slot 172 moves 
relative to the boss 170 so as to prevent corresponding 
movement of the sleeve 150 (and hence the . container 15 8) until 
the pin 144 has been fully withdrawn. Further anticlockwise 
rotation of the knob 104 rotates the member 1 6 8 , through the 
engagement of the boss 117 slot 172 , in turn causing rotation 
of the s lee ve 1 50. S inc e the latter is rotationally keyed to 
the container 15 8 r this movement causes the container 158 to 
rotate oh the lower portion 118 of the core 110 , which in turn 
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moves the through bores including the bore 186 along a part 
helical path as a result of the engagement of the cap 160 with 
the screw thread 122 . By the time the knob 104 has reached the 
limit of allowable anticlockwise rotation , as illustrated in 
Figure 8F, the bore 186 is in registry with the outlet passage 
(Figure 9F) . 

If the user then inhales through the outlet 182 of the 
mouthpiece 102, the consequent airflow through the device 
expels medicament from the bore 18 6, into the outlet chamber 
and out through the outlet 182. 

With reference to Figure X, the mouthpiece 102 also includes 
a grille 190 for capturing any loose fragments of the sealing 
foil which come adrift during inhalation. 

The pin 144 is shown in more detail in Figures 15 and 16 . The 
pin comprises a hollow cylindrical body 1 having an inclined 
forward edge 2 and an upper axial slot 3 extending from the top 
of the edge 2. As can be seen from Figure 16, the edge 2 is 
substantially c-shaped when viewed end oh. In use , the bottom 
of the edge 2 is the first portion of the pin 1 to penetrate 
the foil seals as the pin 1 ,is extended. The forward edge 2 
creates a part circular incision in each of the foil seals to 
define two flaps . The portions of the foil aligned with the 
slot 3 are not cut , ; and therefore each define a ; hinge 
connecting a respective flap to the rest of ; the: foil seal. -As 
well :as creating the flap, the pin 1 pushes the radial outer 
flap outwards -as .it is extended, and on retraction, pulls the 
radial inner flap inwards so that both flaps are moved away 
from the dose to be dispensed. .. 

During the insertion of the pin 1 into a bore , little or none 
of the dose of material in the bore is expelled by the pin. - ; ; 

The danger of a user inadvertently taking an overdose by 
operating the cap a number of times before inhaling is avoided 
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since material is ejected into the outlet passage only when the 
user inhales, and only from the bore in registry with the 
passage .'••/<•' ,: '-f}": ■■ : - V" • - 

With reference to Figures 12A-H, the container comprises a body 
1 .which includes a number of through-bores, eg 2 / for 
containing a respective dose of medicament. For the sake of 
clarity, the body illustrated in Figures 12A-1H has only 16 
such through-bores, although in practice a larger number of 
through bores may be present in the body 1 . ;:■ 

With the container assembled , ; the body 1 is of a generally 
cylindrical shape, the bores being radially disposed, and the 
through bores are sealed by an outer sheet 4 and an inner sheet 
6 of laminated foil attached to the body 1 . 

With reference to Figure 12A, the body 1 is formed from a 
rectangular plate /also denoted by the reference number 1, of 
a- plastics material the underside of which includes a number 
of grooves 8 arranged in a regular parallel array. The grooves 
8 divide the plate 1 into a number of parallel rigid strips , 
such as strip 10 running across the width of the plate, 
adjacent pairs of which are connected by corresponding reduced 
thickness portions , such as portion 12 . The thickness of the 
plastics material constituting those portions is such that the 
adjacent strips are hingeable adjacent to each other. The 
through bores in the plate 1 are all provided, in the strips . 

Turning to Figure 12B, the plate 1 is placed on a bed 14 of a 
porous material , with the non grooved face of the plate upper 
most, and the upper surface of the plate, 1 is covered with a 
layer of powdered medicament 16, which covers one end : of each 
of the through bores in the plate 1. . 

With reference to Figure 12C, air is then drawn out of each of 
the through bores through the bed 14 , causing the material 16 
to be sucked into each of the through bores . The porosity of 
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the bed 14 is such that it is impervious to the material 16. 
As a result, the bed 14 prevents material 16 being discharged 
from the through bores to the lower end thereof. 

When the through bores have been filled with the mater 16, 
any; excess material which has not been drawn" into a through 
bore is removed by drawing a resiliently flexible blade 18 
across the upper surface of the plate 1 (Figure ID) . The sheet 
4 is then heat sealed onto the upper surface of the plate 1 
(Figure 12E), which is then inverted so that the sheet 6 can 
be similarly applied to , the opposite face of the plate 1 
"(•Figure 12F) . 

The flexibility provided by the reduced thickness portions 
between the strips of the plate 1 enable the latter to be 
rolled ( Figure 12G ) to a generally cylindrical shape , with the 
strips extending axially along the cylinder, and the grooves 
8 on the inner surface thereof, so as to form the body 1. 

Once the body 1 has been formed two ring-shaped end caps 20 and 
22 are applied one at each end of the cylinder. Each cap 
includes an annular track, such as track 24, into which the 
strips extend and in which the strips aire a tight fit . Thus the 
caps 20 and 22 prevent the body 1 from unravelling. The 
components shown in Figures 13A-13E correspond with those shown 
ir V Figures 12A-H, and corresponding components are indicated 
by the same reference number raised by 3 0. Thus the container 
comprises a cylindrical body 31 formed from a plate (also 
referenced 31) having a number of through-bores eg 32 which, are 
filled with powdered medicament by means of the same method as 
illustrated in Figure 12 , and are then sealed on one side by 
a first sheet of laminated foil 3 4 and on the other side by a 
second sheet of laminated foil 36 applied to the body 31 after 
the latter has been inverted . 

It will be seen that the body 31 contains a larger number of 
through-bores, eg 32, than the body 1, and can therefore 
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contain a greater number of doses of medicament than the body 
.1 .In addition each of the grooves in the body 31, eg groove 
3 8 , is tapered so as to f acilitate the rolling of the plate 31 . 
The caps 5 0 and 52 each include diametrically opposed inner 
slot arrangements , for example 5 6 and 58 which enable the 
container to be rotationally keyed to the rotational core or 
an inhaler in which the container is to be •used.;-.;- ;• 

As can be seen from Figure 13A, the through-bores are so 
arranged as to lie on a helical path on the body 31, iwhen the 
container is assembled. 

With reference to Figure 14, apparatus for filling the 
container includes a filling station at which there is provided 
a filling head 60 comprising a rectangular upper plate 62 of 
corresponding dimension to a plate 64 to y constitute a 
cylindrical body. Vertical peripheral walls 66 extend from the 
plate 62. to the plate 64 so that the head 60 and plate 64 
define a filling chamber 68 . The plate 62 includes a central 
aperture 70 which communicates with a air inlet 7 2. The c hambe r 
68 contains a dif f user 7 4 positioned between the aperture 70 
and the plate 64 . The head includes a further inlet (not shown) 
through which the powdered material is introduced into the 
chamber 68 between the dif fuser 74 and the plate 64. j 

In use, air : is introduced into the chamber 68 -through the 
aperture 70, fluidising ;the powdered mat e r i al in the c hambe r 
6 8 and increasing the air pressure in the chamber . The increase 
in air pressure causes air to flow out of the chamber through 
the through-bores in the plate 64 and through a porous bed 76 
on : which - the plate 64 is . , : supported .. ' , 

This flow of air draws material into the through-bores, thereby 
filling the latter . " ,:- ; ;: : : : ; ; ;\vVl ; .'f; ; '-i.,. 

The dif fuser 74 ensures an even flow of air over: the powder 
bed, so as to avoid any tendency for the incoming air to blow 
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a hole in the powder. The dif f user 74 and bed 76 are of a 
similar porous material. 

As is shown in Figure 15, the head 60 is then moved laterally 
away from the plate 64, and a sheet of foil sealing material 
80 is positioned over the plate 64 by foil supply means (not 
shown) aji upper heater block 82 is also moved into registry 
with the plate 64 and is then lowered vertically onto the foil 
80 and plate 64 so as to seal the foil. 80 onto the plate. 

The apparatus includes means (not shown) for inverting the 
plate 64 to enable a sheet of foil to be applied to the 
opposite side in the same way, and means for rolling the plate 
64 to form a cylindrical body. . / 

With reference to Figures 18 and 23 , the second embodiment of 
dispenser comprises a rectangular section housing 304, which, 
in both versions includes a back plate 315 from which a pair 
of guide rods 33 7 and 33 9 project, and a pair of opposed side 
plates 313 and 315. In the version of the second embodiment: 
shown in Figures 18 to 22 the housing 304 has a front plate 317 
in which there is formed a passage 306 which is sealed at its 
top, and which communicates at its bottom with a vortex chamber 
308 forming part of a mouthpiece 310 . The passage 306 also 
communicates with an opening 312 part way along its length. 
As shown in Figure 23, an alternative front plate 317 /; for the 
housing has a recess 319 which accommodates a tube 321 forming 
part of a separate mouthpiece assembly .310 '. 

The tube 321 has a side opening 323 which corresponds in 
position and function to the opening 312. The tube 321 is also 
open at its top and communicates with a vertical passage in the 
plate 317 ' which passage terminates in an opening 325 . A plate 
.327 holds the mouthpiece assembly 310 ' on the plate 317'. In 
all other respects the version shown in Figure 23 is the same 
as that shown in Figures 18 to 22 and the same reference 
numbers are therefore used to denote the same components . 
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Each of the side plates 313 and 315 includes a guide track, 
3 14 and 327 respectively , which run from top to bottom of the 
housing, and which, in use , helps to locate a slider, described 
below . •••• 77; 7 \\(/ : ) 77 ; ^7T v 7" 77 v7777 : -v7 7777 "77:, ./^-T-': • 

The plates 313 and 3 15 are also formed with guide tracks , one 
of which is shown at 305 ( superimposed on other components in 
Figures 18 to 22) , each of which has a vertical portion 3 07 and 
a lower portion in the form of a circuit 309 . Each track also 
terminates in an inclined portion 311.7 The housing 304 also 
accommodates ; a hollow rectangular section slider member 316 
which terminates in an upper handle 318 ... - A button 320 is 
mounted at the base of the handle 318, and is outwardly biased, 
into the position shown in Figure 14 by a compression spring 

The slider comprises a pair of side plates 341 and 343 'each of 
which has an outer vertical rib, one of which is shown at 345, 
which is slidably located in a respective one of the tracks 314 
and 327 . 7 The plate 343 has two cam tracks 324 ' and 3 26' each 
of which is aligned with a respective identical track (324 and 
326) in the plate 341. 

A bar 347 has one end boss 349 which extends into the track 
326 ' and, at its opposite end, a boss 351 which extends into 
the track 326 . A piercing pin 328 , of the kind shown in 
Figures 15 and 16, projects from the centre of the bar 347, and 
through a hole 353 Tin another bar 355 The bar 35 5 carries 
location pins 330 and 33 0 "'. which f 1 ank t he .p in 3 2 8 . The bar 
also has opposed end bosses 3 61 and 3 63, each of which extends 
into a respective one of the tracks 325 and 324 ';. 

The bars 347 and 355 are both slidably supported on the rods 
;337 and 339. :^7 : ; ' 

The slider 316 also carries a pair of indexing arms 332 and 
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332% which are each pivoted to a respective one of plates 341 
: arid 343 and are positioned one on either side of the pins 330, 
: :330 ' and the piercing pin 328. Each indexing arm has an 
outboard end 334 which includes a finger 336 . The outboard 
ends of the indexing arms flank the passage 306, and each arm 
••has a boss, 340 and 340 ' respectively, which engages in either 
the track 305 or the corresponding opposite track in the 
2, V-l*ousing plate 313. 

The housing also contains a central block 365 having apertures 
through which the pins 3 30, 330' and 328 can extend. The block 
.also has two opposed side ribs 367 and 369 which act as a guide 

for a container to be used with the inhaler . • 

i For the sake of clarity, the sectional views in Figures 18 to 
22, are taken in two planes; sections of the plate 343 and arm 
332 have been taken in the plane of the plate 343, whilst the 
section of the button 318 and housing 304 is taken in a 
.vertical plane which bisects the inhaler. In addition, the pin 
328 and bar 347 have been superimposed on the sectional views, 
as have the bar 355 and pin 330. 

The container for use in this dispenser comprises a plate 342 
.which includes a central column of ten apertures 3 44 each of 

which contains a respective dose of material. As can be seen 

from the detail 346 , each aperture has a flattened edge 
; portion, for example 348 . With the container received in the 
I dispenser, the flattened edge portions constitute the tops of 

the apertures . The row of apertures 344 is flanked by two rows 
; : 340 and 352 of further apertures which are used by the 
;:; dispenser to locate and index the •container.: - " ;" - : 

Two strips of foil laminate ( not shown ) are bonded to opposite 
| sides of the container to seal the apertures in the column 344. 
In order for the dispenser to be able to receive the container, 
the indexing arms 332 and 332 ' have to be swung clear of the 
: region of the dispenser to be occupied by the container. To 
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that end, the button 320 is depressed, and the slider 316 is 
pushed down, which causes the locating protuberance on each arm 
:to move along the inclined bottom portion of the respective 
track. This in turn causes the indexing arms to pivot in a 
clockwise direction until the position shown in Figure 18 is 
reached, in which the finger ( for example 336 ) on each arm is 
laterally spaced from the track 314 and the opposite track in 
the housing. The container 342 can then be inserted into the 
bottom of the housing and pushed along the tracks to the 
position shown in Figure 18 . • 

With reference to Figure 19, the slider 316 is then raised, 
causing the button 3 20 to pop out as it moves clear of the 
housing 304. . As this happens , the protuberance on each 
indexing arm moves up from the inclined bottom portion of its 
respective track into the right hand side (as viewed in the 
Figures) portion of the circuit 309 of the track. As a result, 
both indexing arms pivot in an anti-clockwise direction until 
the fingers at. the ends of the arms locate in respective holes 
at the top of the columns 344 and 352 of the container 342 . 
Continued upward movement of the slider 316 therefore draws the 
container 342 up the housing until the position shown in Figure 
19 is reached,; in which the top dose containing aperture of the 
column 344 is in registry with the piercing pin 328 . i ; 

As the user continues to lift the slider 318 , the boss on each 
of the indexing arms travels from the circuit portion of its 
respective track into the vertical portion thereof / causing the 
indexing arms to move in an anti-clockwise direction until the 
fingers at the outboard ends o f the . arms are disengaged from 
• their respective ' location;. holes . 

Raising the slider 316 also moves the camming tracks 324 , 324 ' 
326 and 326/ relative to the bars 347 and 355 . As can be seen 
from the Figures, the shapes of the tracks are such that upward 
movement of the slider first extends the location pins, 330 and 
330 ', until they extend into the holes previously occupied by 
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the - f ingers on the ends of the indexing arms to retain the 
container in a position in which the top dose containing 
aperture is in registry with both the pin 328 and the opening 
312 in the passage 306.. 

As. the user continues to raise the slider 316, the tracks 326 
and 326' cause the piercing pin 328 to be extended through the 
dose containing aperture, thus piercing the foil seals on 
either side thereof. 

The user then lowers the slider into the position shown in 
Figure 22 which returns the bosses ( for example 340) on the 
indexing arms to the positions shown in Figure 14 via the left- 
hand side of the circuit portions of their respective tracks, 
so that the fingers on the ends of the indexing arms engage the 
next location holes down from the ones previously engaged. 
This movement also retracts pins 328 , 330 and 330 ' . ; The user 
can then administer the dose of material from the first of the 
central apertures by inhaling through the mouthpiece 310 . 

The circuit portions of the tracks which move the index arms 
( eg track 305 ) have a number of one way gates to ensure that 
the boss (340, 340 ' ) of each arm always moves around the 
respective circuit in the same sense . 

As the user does this, air is drawn through the bottom of the 
housing 304, the centre of the : slider 316 and through the 
opening 312, via the dose containing aperture in registry 
therewith . The vortex chamber 308 helps to provide a 
reasonably even distribution of medicament in the flow of air 
through the mouthpiece 310 . ,; ; 

The next time a dose is required, , the user raises the slider 
316 which indexes the container up through the dispenser so 
that the next dose containing hole is brought into registry 
with the opening 312 and its seals pierced by the pin 328 . 
This process is repeated until all the doses contained in the 
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container have been inhaled, whereupon the container can be 
removed from the top of the housing 304 * 

It will be seen that, in use, the button 3 20 acts as a stop for 
limiting the amount" of downward movement of the slider 316 when 
a container is not to be loaded into the housing. 
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21 
CLAIMS 

1. A device for dispensing single doses of a powdered 
medicament from a container having a plurality of apertures, 
each of which holds a respective one of said doses/ and is 
sealed by two opposed seals, the device comprising a housing 
for holding the container, the housing having an outlet and an 
airway which communicates with the outlet, and being configured 
to allow the container, to move relative thereto to bring each 
aperture in succession into registry with the airway, wherein 
the device includes a piercing member moveable from a retracted 
position in which it is positioned clear of the container into 
an extended position in which it extends through the aperture , 
said movement causing the piercing member to rupture the seals, 
whilst expelling substantially no medicament from the aperture. 

2. : ! ; A device according to claim 1 in which the piercing 
member comprises a hollow pin. 

3 . A device according to claim 1 or claim 2 in which the pin 
is so shaped as to create in the seals f laps which hinge away 
from the aperture to allow the contents thereof to be 
discharged. ..V 

4. . V • A device according to claim 3 in which the forward end 
of the pin is substantially c-shaped when viewed end on. ' 

5 . A device according to any of the preceding claims in 
which the device includes a common actuation member linked both 
to the piercing member and to indexing means for bringing each 
aperture in succession into registry with the airway, the 
arrangement being such that manipulation of the actuating 
member by the user both operates the indexing means and 
ruptures the seal of an aperture. 

6 . ; A device according to any of the preceding claims in 
which the piercing member is so positioned as to rupture the 
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•seals of an aperture while the latter is in registry with the 
airway. :'V. ] y- ; - ;: ./VV^':: ' v^:" - .' 

7. Apparatus comprising a device according to any of the 
preceding claims and a container having a plurality of sealed 
apertures each holding a respective dose of medicament, the 
container being held within the housing of the device and being 
moveabl e to bring each aperture in succession into registry 
with the airway, the piercing member ; of the device being 
/:, operable to rupture the seals of each aperture whilst expelling 
substantially no medicament therefrom. 

!; 8> v Apparatus according to claim 7 in which the . apertures are 
all sealed by two opposed pieces of sheet material bonded to 
a container. : ; • ; :: -) :^'C^ v yiv': 

9 Apparatus according to claims 7 or 8 when appended to 

claim 3 in which each aperture in the container is flattened 
in the region in which the hinges of the flaps are formed. ■ r 

10. Apparatus according to any of the claims 7 to 9 ;in which 
•/is the ^.container isc'; ' cylindrical , and the actuating member 
comprises a rotary member , rotation of which alternately 
indexes the container and causes the pin to break the seals of 
an aperture. 

; .11.. Apparatus according: ; to ! claim 10 ; in which there is 
provided stop • means for defining the maximum extent of 
•allowable rotation of the rotary member, o 

12 . v ; Apparatus according to claim 11 in which rotation of the 
rotary member from one to the other of the two positions 

• defined by the end stops causes the pin to pierce a seal , 
. i whilst rotation of the rotary member in the opposite sense into 
said one position causes the container to be indexed. 

13 . Apparatus according to any of claims 10 to 12 in which 
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the piercing member is situated within the volume defined by 
the inner periphery of the cylindrical container - 

,14 . Apparatus according to any of claims 10 to 13 in which 
the rotary member is connected to the container through lost 
motion means so arranged as to prevent container from being 
rotated by the rotary member while the piercing member is being 
inserted into or withdrawn from an aperture. 

15. A cartridge for use in apparatus according to any of 
claims 10 to 14, the cartridge comprising a container for 
containing said doses and incorporating the piercing member and 
means for indexing the container. 
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